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MO —an important NEW WEAPON 


THE M:S°A 


against insidious 


CARBON MONOXIDE 


@ Uses indicator tubes developed by National Bureau of Standards 


@ Fast and simple in operation 


*@ Weighs less than a half-pound 


@ Meets the most stringent safety requirements @ Anyone can use 
without special training 


incorporating the most advanced devel- 
opments in colorimetric determination 
of carbon monoxide hazards, this new 
M.S.A. instrument indicates CO in air 
from 0.001 to 0.10 per cent by volume. 
Each tube contains its own scrubbers for 
eliminating the effects of most other 
atmospheric contaminants. A simple 
comparison of color change in a chem- 
ical detector tube with an integral color 
scale clearly indicates the various carbon 
monoxide concentrations encountered. 


Adapted to surveys of industrial at- 
mospheres, mine ventilation currents, 
garages, bus terminals, interiors of air- 
craft, passenger cars, trucks and buses, 
blast and open hearth furnace operations, 


public utility manholes and conduits, 
manufactured gas plants—and, in fact, 
wherever low but toxic concentrations 
of CO are potential hazards—the M.S.A. 
Carbon Monoxide Tester meets the 
long-expressed needs of public utilities, 
industrial hygienists, aircraft flight test 
engineers, mine inspectors, and others 
concerned with the problems of CO. 


Sturdy in construction and easy to 
handle, the M.S.A. Colorimetric Carbon 
Monoxide Tester is furnished complete 
in leather carrying case with 12 detector 
tubes; the tubes may be stored for at 
least a year without deterioration. Ask 
your nearest M.S.A. representative for 
an actual demonstration. 


WRITE FOR DESCRIPTIVE BULLETIN DS-4 


MINE SAFETY APPLIANCES COMPANY 


THOMAS AND MEADE STREETS - 8, 
District Representatives i in pot Cities 


Heart of the Tester is the 
special detector tube. To use, 
— tube tips ore broken 


= 2 : 
: 4 
tube is inserted be- 
. side revolving color scale. A 
few aspirations ef bulb, end 
: | 
> 
ONTREAL y NEW GLASGOW, N.S. 
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Radioactive Measuring Instruments 


Their Selection and Use 


DUNCAN A. HOLADAY 
Industrial Health Division 
U.S. Public Health Service 


RHAPS the best introduction to a dis- 
| amr of this subject is one that ap- 
pears in Radiological Defense. The chapter 
on instrumentation is opened by the follow- 
ing paragraph: “The detection and mea- 
surement of high energy radiation depends 
entirely upon the proper use of suitably con- 
structed instruments since nature has not 
seen fit to provide man with senses capable 
of responding to it. Without instruments 
even intense radiation fields will not be rec- 
ognized until irreparable damage has been 
done. It is, therefore, of the utmost im- 
portance that all persons making radiation 
measurements have a thorough understand- 
ing of the principles of operation and the 
limitations of the available instruments. 
Furthermore, in making radiation measure- 
ments an individual must interpret meter 
readings in terms of the characteristics 
of the specific instrument, and serious and 
dangerous errors can easily be made with- 
out a knowledge of the basic principles be- 
hind the instrument design.” 

In this discussion I shall not attempt to 
do more than mention very briefly the 
fundamental principles outlining the oper- 
ation of some of the instruments which 
are used for measuring radiation fields. I 
shall list some of the situations where the 
industrial hygienist will find sources of 
high energy radiation and shall describe 
the selection and use of methods of evaluat- 
ing the health hazards that may exist in 
such locations. 


Presented at the Tenth Annual Meeting of the 
AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL 
HyYGIENISsTs, March 29, 1948, Boston, Massachusetts. 


Industrial Sources 


T THE PRESENT time natural radioactive 

materials are coming into widespread 
use in industry. Radium is being used in- 
dustrially for making radiographs, for the 
elimination of static electricity in indus- 
trial processes, and in other instances 
where sources of alpha rays are useful. 
Polonium is also being used as a source of 
alpha particles. Artificial radio-isotopes 
are not being used in industry at present; 
they will be encountered in institutional 
and industrial research laboratories in in- 
vestigative work of many different kinds. 
The industrial use of x-rays is quite com- 
mon, and high energy (1-2 million volts) 
installations are frequently encountered. 
X-Rays are also frequently used in fluoro- 
scopes for examining tobacco, citrus fruits, 
and other products, and in shoe fitting. 
Many of these applications present serious 
potential health hazards and all of them 
should be investigated to determine the ex- 
tent of the hazards that may be created. 


lonization 


Now HOW are radiations detected? What 

is the property of these fields that en- 
ables us to discover their presence? With 
the exception of photographic film and a 
few special methods all our detecting de- 
vices depend upon the ionization caused in 
gases by charged particles or photons of 
electromagnetic radiation. It is the ability 
of the incident radiations to ionize matter 
that makes their presence known, and it is 
the effect of the ions they create that we 
measure. 
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Units 
I DO NOT like to define units in a general 

discussion, but it is necessary to have a 
clear concept of the meaning of these terms. 
I will, therefore, briefly mention a few of 
the fundamental units that are used for 
radiation even if I am repeating material 
that all of you may already know. 

The term roentgen has been used for 
many years in connection with x-gamma 
radiation and is a familiar unit. It is a 
measure of the amount of ionization pro- 
duced by x-gamma rays. For biological pur- 
poses the roentgen is a very good unit be- 
cause it measures a quantity in which we 
are interested, namely the ionizing power 
of the radiation field. To a physicist who 
is interested in the absolute intensity of a 
beam of gamma rays the roentgen is a very 
poor unit indeed because it does not directly 
measure intensity. The roentgen does not 
depend on the time required to produce the 
ionization. Therefore, gamma ray dosage 
rates are expressed in roentgens per unit 
of time, such as roentgens per hour. 

When tissue ionization is produced by 
primary radiation other than photons, for 
example by alpha rays or beta rays, the 
doses cannot be expressed in roentgens. 
There is good evidence that, among other 
factors, the degree of radiation effect on 
tissue depends on the density of ionization 
along the path of the particle. Thus one 
could not expect the same amount of in- 
jury from one million electron volts of 
gamma ray energy as from one million elec- 
tron volts of beta ray energy. 

For measuring dosages of radiation other 
than photons the roentgen-equivalent-phy- 
sical unit is used. This is that amount of 
radiation that will be absorbed in tissue 
to the extent of 83 ergs per gram, which is 
approximately equal to the energy dissi- 
pated by one roentgen of photons. 

Studies of the relative biological effective- 
ness of the ionization in tissue caused by 
recoil nuclei produced by fast neutrons have 
led to the concept of the roentgen-equiva- 
lent-man. This is that amount of energy 
absorbed in tissue which is biologically 
equivalent to one roentgen of x-gamma 
radiation. If a relative biological effective- 
ness of five is assumed for fast neutrons, 
one rep. is equivalent to 0.5 rem. The rep 
and rem units were introduced by DR. W. H. 
PARKER and are now widely used. 
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With this very btief introduction, we 
leave the subject of units and proceed with 
a discussion of instruments. 


lonization Chamber Instruments 
[ONIZATION chamber instruments measure 
the amount of electrical charge collected 
in an ion chamber. They may be roughly 
divided into two broad categories according 
to their construction. These are: the inte- 
grating instruments which measure the 
total ionization produced during the time 
the device is exposed to radiation; and the 
rate-meter type which indicates the rate 
at which ionization is being produced by 
the incident radiation. The choice of type 
will depend upon the source being mea- 
sured. 

INTEGRATING INSTRUMENTS: Inte- 
grating ionization chamber instruments 
must be used to measure radiation from 
intermittent sources. A typical example 
is furnished by a survey for health haz- 
ards created by x-ray, or other high energy 
machines. While some of these installations 
may be operated continuously, most of them 
are used intermittently. To evaluate these 
situations the instrument .is located at the 
desired position and allowed to remain there 
for a definite time, after which the total 
ionization is read. The exposure in roent- 
gens per day can then be calculated. Inte- 
grating ionization chamber instruments are 
usually electroscopes. Perhaps the most 
common representatives of this type are 
the pencil type pocket dosimeters which are 
widely used. Another excellent instrument 
incorporates a meter which shows continu- 
ously the amount of radiation that has been 
received. 

All of these integrating instruments are 
used primarily to measure x-gamma radi- 
ation. They are calibrated against standard 
chambers and, when used to measure ener- 
gies within the wave-length ranges against 
which they have been calibrated, they are 
quite reliable. They are not useful for mea- 
suring alpha or beta exposures as the walls 
of the chamber are thick enough to stop all 
alpha rays and all but the most energetic 
beta rays. 

Integrating instruments can be used to 
measure constant radiation sources, but 
they are not entirely satisfactory for this 
purpose. The chambers must be charged, 
left in the radiation field for an appropri- 
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ate time and then read. For any extensive 
survey a large number of chambers would 
be needed and a long time would be re- 
quired. 

RATE-METER INSTRUMENTS: Sur- 
veying extensive constant radiation fields 
requires an instrument that will give a 
steady deflection which is proportional to 
the amount of radiation striking the cham- 
ber. Several different designs of such de- 
vices are available at this time. All of the 
present instruments have some desirable 
points, so the selection of any particular 
one will be governed by the conditions of 
use. For measuring x-gamma and beta 
rays, it would be best to choose an instru- 
ment with a sealed ion chamber and elec- 
trical circuit. This type is not affected by 
dust and moisture and is quite reliable un- 
der adverse operating conditions. The in- 
strument should have a sensitivity great 
enough so that a dose rate of 12.5 milli- 
roentgens per hour of x-gamma rays will 
gave at least a half-scale deflection of the 
meter needle. These instruments are built 
with a relatively thin window in the ion 
chamber to admit beta rays, and have a 
shield to cover the window when a gamma 
reading only is desired. 


Measuring Photons 
For MEASURING the ionization caused by 
photons, ionization chamber rate-meters 
are reliable. Like the integrating type the 
reading they give is not too dependent on 
the energy of the radiation and so they can 
be used against a wide range of wave 
lengths. Thus these instruments are used 
for surveying continuously operated x-ray 
installations, or for measuring the gamma 
ray emission of radio-isotopes. For the lat- 
ter purpose they are usually calibrated 
against standard radium sources. 

When radio-isotopes which emit both beta 
and gamma rays are being measured, it is 
necessary to know the energy of the beta 
rays given off by the element to be sure 
that correct gamma readings are obtained. 
The beta shield that is supplied with the in- 
struments is not heavy enough to stop the 
most energetic radium beta rays, for ex- 
ample. A shield that weighs 1.8 grams per 
sq. cm. will stop all the betas from any com- 
monly encountered isotope. This shield 
should be made of a low atomic number 
material such as bakelite so that it will 
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not absorb appreciable amounts of gamma 
rays. 


Measuring Beta Rays 
W HEN beta ray exposures are being 
evaluated with ionization chamber 
rate-meters several considerations must be 
kept in mind. Beta particles which are 
emitted by radio-isotopes are not mono- 
energetic as are gamma rays. Instead, a 
whole spectrum of betas are given off rang- 
ing from zero energy to a definite maxi- 
mum value. This maximum energy will be 
different for each isotope. Some of the low 
energy betas will not penetrate the window 
in the ion chamber and so will not be mea- 
sured by the instrument. Furthermore, to 
obtain a true measure of the ionizing power 
in tissue of beta rays, all of them should 
expend their energy within the ion cham- 
ber. This condition is not met by survey 
meters equipped with air-filled ion cham- 
bers. High energy betas will traverse the 
chamber completely and expend some of 
their energy in the chamber. For this rea- 
son anomalous results will be obtained in 
measuring the ionization created by dif- 
ferent beta emitters. 

Let us clarify this point by an example. 
If we consider two isotopes of equivalent 
radioactive strength and different maxi- 
mum energy betas, the element with higher _ 
energy betas will cause more tissue ioni- 
zation than the one emitting lower energy 
betas, as all of the energy of all the parti- 
cles will be expended in the body. However, 
if these substances are measured with a 
survey meter, the one with lower energy 
betas may very well appear to have the 
greater ionizing power. This misleading re- 
sult is due to the characteristics of the in- 
struments and this fact must be kept in 
mind when surveys are made. 


Measuring Alpha Particles 
IF AN AREA is to be surveyed to detect con- 
tamination with alpha emitters, an ioni- 
zation chamber meter is used. Instruments 
suitable for this puprose have a very thin 
window of stretched nylon film in the ion 
chamber which will admit the alpha parti- 
cles. Incidently, it has been discovered that 
suitable films may be made from plastic 
ballons. This material has one main advan- 
tage—it is easy to obtain volunteers to as- 
sist in blowing the necessary balloons. 
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Tolerances for area contamination with 
alpha film emitters are based on alpha dis- 
integrations per minute for a definite area. 
Therefore, each instrument must be cali- 
brated against standard alpha sources be- 
fore use, and the area of the window de- 
termined. With this information, locations 
such as hoods, benches and floors may be 


surveyed, and the extent of contamination 


by alpha emitters determined. 

As the thin window in this meter is 
readily permeable to water vapor, these in- 
struments are effected by humidity changes. 
They should be checked against standards 
at frequent intervals to be sure they are 
working properly. 


Summary 

0 SUM UP the discussion on ionization 

chamber field survey meters, it can be 
said that all of them will give good approx- 
imations when used to measure gamma 
rays. Only rough approximations can be 
obtained when beta rays are measured. 
Properly designed instruments may be used 
to survey for alpha ray emitters. 

Improvements are being made in the de- 
sign of these instruments, and it appears 


_that some of their objectionable features 


will be eliminated. Experiments are being 
made to produce instruments which will 
incorporate an ion chamber filled with 
a heavy gas, such as argon, under pressure. 
In such an ion chamber all but the most 
energetic betas will be absorbed completely 
and the readings will give a truer picture 
of the situation. In addition, the sensitivity 
of the meter will be increased, thus in- 
creasing the usefulness of the instrument. 
As the ion chamber and electrical circuits 
in these instruments will be sealed, they 
will not be affected so readily by humidity. 


Geiger Counter Survey Meters 
A SECOND group of field instruments is 
based on the Geiger tube which has been 
in laboratory use for many years.» Several 
well designed Geiger counter survey meters 
are now available and are among the most 
sensitive devices known. These _ instru- 
ments operate on a different principle than 
ionization chamber meters and so have en- 
tirely different characteristics. They may 
be regarded as a very sensitive relay which 
can be tripped by a single charged particle 
or photon. About 98% of the beta parti- 
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cles that enter the tube are counted, but 
only 1-2% of the rays. The Geiger tube 
does not take into account the varying ener- 
gies of the photons or particles but gives 
equal weight to each one that counts. 


Gamma Ray Measurements 

HE EFFICIENCY of the counter in detect- 

ing gamma rays is dependent on the 
energy of the photons. This means that 
Geiger counter survey meters must be cali- 
brated against standard gamma or x-ray 
sources, and correction factors must be used 
in measuring radiation of different wave 
lengths. Carefully calibrated standard 
gamma ray sources are available from the 
National Bureau of Standards. Calibrations 
for making x-ray measurements should be 
carried out by a well equipped laboratory. 

A further point to remember is that 
Geiger tubes have a definite maximum 
counting rate. If they are placed in radi- 
ation fields of greater intensity than this 
maximum, they will either indicate their 


top rate only, or else the tube will block and ° 


the meter needle will fall to zero. Here, 
again, it is important to be familiar with 
the behavior of the instrument with which 
you are working. 


Beta Ray Measurements 
PAkTICULAR mention should be made of 
the behavior of G-M survey meters 
when they are used in the presence of beta 
rays. In general Geiger tubes are about 
one hundred times more sensitive to beta 
particles than they are to gamma rays, so 
any gamma particles that enter the tube 
will have an effect far out of proportion 
to the amount present. Survey meters are 
equipped with a shield to absorb beta parti- 
cles, but this shield is not thick enough to 
screen out the high energy particles from 
radium or potassium 42. If the shield is 
removed to measure the beta radiation, 
some of the incident beta rays will be ab- 
sorbed by the window of the tube. The 
fraction lost will depend on the maximum 
range of the betas and the thickness of the 
window. A correction factor could be cal- 
culated for each individual isotope, but the 
corrected reading of the meter still would 
be related to the number of betas only, and 
not to their ionizing ability. If the beta 
spectrum of the isotope is known, the aver- 
age energy can be calculated, but in general 
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the meter readings are difficult to convert 
into reps., and are useful only for com- 
parison purposes. If samples of the iso- 
topes being measured are available, G-M 
meters can be calibrated against ionization 
chamber instruments. The calibration, of 
course, will be no better than that of the 
ion chamber that is used. 


Uses 


I HAVE discussed the peculiarities of G-M 

survey meters at some length because 
they are so easy to use and can give such 
misleading readings. Actually they are val- 
uable devices for certain purposes and no 
other instrument can replace them. 

G-M survey meters are about one hundred 
times as sensitive to gamma rays as are 
field type ionization chamber instruments. 
For detecting leaks in shielding, and con- 
tamination of glassware, and working areas 
they are invaluable. They can be used in 
conjunction with probes to check water for 
contamination and are used for air moni- 
toring. 


Summary 
[8 SUMMARY, G-M survey meters are useful 
for detecting small amounts of radiation. 
Properly calibrated instruments will give 
quantitive results in measuring x-gamma 
radiation, but only qualitative readings will 
be obtained with other kinds of ionizing 
radiation. 


Photographic Dosimetry 

PHOTOGRAPHIC films are important tools 

for the measurement of radiation even 
though they do not have the accuracy which 
may be obtained in the laboratory by elec- 
trical instruments. A film is small and 
light, may be obtained with a wide range of 
sensitivity, provides a permanent record of 
exposure, and has no complicated electronic 
circuits to get out of order. For many ap- 
plications these considerations outweigh the 
disadvantages of film processing, and the 
inherent variations in photographic mate- 
rials. 


Construction and Use 

PHOTOGRAPHIC radiation meters are usual- 
ly made into dental film packets and cov- 

ered with an opaque wrapping. Any com- 

bination of suitable emulsions may be put 

into one packet. Films are available cover- 
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ing the range from 0.05 r. to 20,000 r. with 
any single emulsion covering an exposure 
range of about 1-10. A cross of thin sheet 
lead is usually attached to the packet. This 
absorber will stop beta particles so the 
darkening under the cross will be due to 
gamma rays. Also a large number of elec- 
trons are ejected from the cross, thus en- 
hancing the darkening due to gamma rays. 

These films must be calibrated against 
radiation sources of known strength. Ra- 
dium is customarily used for gamma ray 
calibrations, as standard samples are read- 
ily available. For use in measuring x-ray 
exposures, the films must be calibrated 
against x-rays of about the same energy as 
those that are being studied. 

The blackness of the processed film is 
measured with a densitometer. The best 
available instrument should be used for this 
purpose, and the density of calibration and 
unknown films must be read on the same 
densitometer. 

Processing of the films must be carried 
out under controlled conditions. The temp- 
erature and time of development should be 
as uniform as possible, and fresh chemicals 
should be used. Washing and fixing baths 
need not be controlled so closely. Needless 
to say, processing techniques should be 
identical for calibration films and for those 
used to measure unknown sources. Vari- 
ations of about 20% may be expected with 
the best possible calibration and processing 
techniques. 


Conclusion 
L& Us recapitulate the important points 

in selecting instruments as follows: 

Integrating ionization chamber instru- 
ments must be used to measure intermittent 
radiation sources, and may be used to mea- 
sure continuous fields. Rate-meter instru- 
ments are useful to measure continuous 
sources, but should not be used to survey 
intermittent ones. In my opinion, for gen- 
eral use in surveying continuous sources, 
ionization chamber rate-meters are prefer- 
able to those based on the Geiger tube. Ion- 
ization chamber instruments are not so de- 
pendent on the energy of the incident radi- 
ation and their readings are more readily 
interpreted. 

For detecting low levels of radiation, such 
as laboratory contamination, leaks in shield- 
ing and other small sources, no other pre- 
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sently available instrument can replace the 
G-M meter. Likewise, G-M meters are used 
for checking water rapidly, and other spe- 
cial purposes. 

Very good results can be obtained with 
field instruments in surveying sources of 
x-gamma radiation, but only approximate 
readings can’'be obtained in checking beta- 
ray exposures. 

Photographic methods are valuable ad- 
juncts to field instruments, and it is desir- 
able to supplement other devices with film 
badges. 

In this presentation, I have assumed that 
instruments will be operating as designed, 
and that the user will not be handicapped 
by any of the numerous troubles that can 
beset electronic devices. This is an incor- 
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rect assumption, as you all realize. Unfor- 
tunately, if radiation measuring instru- 
ments are operating at all, the meter 
needles will always indicate a reading when 
they are placed in a radiation field. Whether 
this reading has any validity is another 
question. 

Therefore, in conducting a survey, it is 
desirable to start out with two recently cali- 
brated instruments and to take along a 
source of radiation, such as a luminous 
button, to check their operation. These 
precautions may guard against the oper- 
ation of the fourth law of thermodynamics 
which may be stated as, “If anything can 
possibly go wrong with an instrument, at 
an inconvenient time, be assured it will 
go wrong.” 


HE FOLLOWING topics were discussed: 
CADMIUM—J. P. FAHY, of Massachu- 
setts Division of Occupational Hygiene, 
discussed data on cadmium excretion. Urine 
of workers with exposure somewhat above 
the M.A.C. as indicated by air analysis, 
contained traces to about 0.12 mg per liter 
of cadmium. This is in accord with Princi’s 
work, who found similar urinary levels in 
spite of substantially higher atmospheric 
concentrations. 

CYANIDES—B. P. W. RUOTOLO, Massachu- 
setts Division of Occupational Hygiene, 
described work on the urinary thiocyanate 
levels of electroplaters and metal hardeners 
with potential cyanide exposures. The fluc- 
tuations caused by variation in smoking 
habits, as well as possible dietary effects, 
were sufficient to drown out any possible in- 
crease attributable to absorption of cyanide. 

FLUORIDES—C. R. WILLIAMS, Liberty Mu- 
tual Insurance Company, summarized stu- 
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foundry workers. Comparison of atmos- 
pheric and urinary fluoride concentration 
indicated an almost perfect balance of in- 
take and output. Concentration up to 42.0 
mg per liter were found in the urine of 
some workers. 

MERCURY—S. W. GURNEY, Liberty Mutual 
Insurance Company, described results of 
investigations of mercury excretion of 
workers engaged in the manufacture of 
mercury dry cells. While correlation was 
not especially good, mercury excretion 
averaging somewhat less than 1 mg per 
liter was associated with albuminuria in a 
substantial proportion of workers. 

A. R. SMITH and S. MOSKOWITZ, New York 
Division of Industrial Hygiene, also dis- 
cussed mercury excretion as determined in 
a group of 231 felt hat workers. They too 
reported relatively poor correlation between 
urinary mercury levels and atmospheric 
mercury concentration, as well as between 
urinary mercury levels and evidence of 
chronic mercurialism. 
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Compressed Air Work in Bridge Caissons 
FRANCIS P. JUNG, B.S., C.E. 


District Engineer, Industrial Hygiene Service 
Tennessee Department of Public Health 


S POSTWAR construction of bridges, tun- 
A nels and other public works increases, 
the amount of work necessary in com- 
pressed air will also increase. In addition 
to certain fire and accident hazards that 
are common to work under pressure there 
is the ever present danger of compressed 
air illness. The prevention of such illness is 
essentially a problem in industrial hygiene. 

This paper describes the experience of 
the Industrial Hygiene Service, Tennessee 
Department of Public Health, in regulating 
compressed air work in the construction of 
piers for a new highway bridge across the 
Mississippi river at Memphis. It is pre- 
sented in the hope that it may be of value 
to others confronted with the responsibility 
for devising regulatory measures. 


Presented on October 8, 1947, at the Industrial Hygiene 
Section, 75th Annual Meeting of the American Public 
Health Association, Atlantic City, New Jersey. 


Promulgation of Regulations 
THE NEED for exercising supervision of 
the compressed air work in the caissons 
developed without adequate prior notifica- 
tion; immediate action was mandatory. 
The Industrial Hygiene Service had had no 
occasion to engage in such activities and 
consequently had promulgated no regula- 
tory measures for work under pressure. 
Under these circumstances it became neces- 
sary to seek guidance from those agencies 
which had had experience in activities of 
this kind. Accordingly the New York Code 
on Work in Compressed Air was employed 
as a guide in promulgating the Tennessee 
regulations which were restricted to mea- 
sures deemed necessary to prevent and min- 
imize compressed air illness. The Tennessee 
regulations pertaining to pressure shifts; 
intervals of work for each 24 hour period 
and decompression schedule were adapted 
without change from the New York Code. 
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Inasmuch as the piers were to be located 
both in Tennessee and Arkansas, similar 
regulations were devised by the Tennessee 
and Arkansas Departments of Health. 


Job Description 
‘THE JOB required excavation under com- 
pressed air in sinking four caissons for 
the construction of bridge piers in the Mis- 
sissippi River, two being on the Arkansas 
‘side from which the work commenced. 
Prior to the excavation under pressure some 
of the river bed at each caisson site was 
removed by clam shells through open wells. 
Pressure work was in progress in one cais- 
son at a time and lasted about two weeks 
for each pier. Pressure work began in May, 
1946, and was completed in the latter part 
' of January, 1947. The greatest depth 
reached was approximately 104 feet below 
the surface of the water and the highest 
pressure used to counteract the hydrostatic 
head was a gauge pressure of 45 pounds. 
The material encountered consisted of hard 
clay. Pneumatic drilling and blasting were 
not required and therefore dust and gases 
from such processes were no problem. The 
clay was dug with pneumatic spades and 
placed in buckets which were hoisted in 
wells by pneumatic motors through pres- 
sure locks to the surface. No combustion 
machinery was employed in the caissons. 


Facilities and Industrial Hygiene Supervision 
FTER the regulatory measures were pro- 
mulgated a general survey was made in 
which particular attention was given to 
the adequacy of the air supply equipment, 
the decompression chamber or man-lock, 
and the treatment facilities. A review of 
the general findings of the survey is given. 
Compressed air was supplied by a com- 
pressor plant housed on the Tennessee side 
of the river. Nine compressors of which 
five were combustion engine driven and 
four electric motor driven were used. Each 
system of compressors could be operated 
independently and any number of com- 
pressors could be operated simultaneously, 
except during electric power failure. The 
capacity of compressors varied from 500 
cfm to 1000 cfm against a gauge pressure 
of 100 pounds. The capacity of the com- 
bined system was 4200 cfm at a gauge 
pressure of 100 pounds. The air intake to 
each compressor was through a section of 
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vertical pipe extending about eight feet 
above the floor of the compressor house. 
Exhaust gases from the combustion engines 
were discharged outside and several feet 
above the roof of the building. Tests made 
of compressed air when engine driven com- 
pressors were used revealed no carbon mon- 
oxide. The compressed air was cooled by a 
shell-and-tube type after-cooler, and by a 
pressure reducing tank. Water and oil 
were removed by gravity traps on the after- 
cooler and by draining two air receiving 
tanks and the pressure reducing tank. 
This system was deemed adequate to meet 
the caisson air requirements and afford a 
margin of safety in an emergency or break- 
down of some of the compressors. 

The compressed air was piped to the 
caisson through two lines attached to a 
nearby railroad bridge, one line carrying 
high pressure air for machinery operation, 
and the other reduced pressure air for the 
caisson. The lines were inter-connected by 
valves so that either line could be used to 
supply air to the caisson work chamber in 
the event of an emergency. The pressure 
and flow of air prior to passing into the 
caisson was regulated in a gauge house. 
Each line was equipped with a manually 
regulated valve and a direct reading gauge 
on the after side of the valve. Each line 
on the after side of the gauge was divided 
and each of these lines was equipped with 
a valve. Lines were attached to the caisson 
by heavy flexible pressure hose. Direct 
reading and recording type gauges showing 
pressures in the caisson were mounted in 
the gauge house. These gauges afforded a 
continuous check of work-chamber pres- 
sure. The facilities for conveying and reg- 
ulating the air to the caissons were con- 
sidered satisfactory with the exception that 
during the initial inspection it was thought 
necessary that lines attached to the bridge 
be insulated from the sun to maintain a 
reasonable work-chamber temperature. Sub- 
sequently this was found to be unnecessary 
as apparently the temperature of the river 
water surrounding the caisson compensated 
for the heat picked up by the lines. The 
mean temperature of the water during the 
summer of 1946 was approximately 70° F. 

The rate of air flow to each caisson was 
not determined, however the total air flow 
from the compressor plant to one of the 
caissons and to the outside air-operated 
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machinery was approximately 1200-1300 
cfm. The effervescent character of the 
water immediately surrounding the cais- 
sons, due to air leakage was obvious evi- 
dence that sufficient air was being supplied 
to meet ventilation requirements. 

Telephone communication was provided 
between the compressor plant, gauge house 
and the caisson work chamber. In addition 
air whistles used for signaling in hoisting 
operations and rapping on the steel wells 
could be used as emergency signals between 
the caisson work chamber and the outside. 
Signal codes were posted in the caisson, 
gauge house, and hog-house. These facili- 
ties were adequate. 


Man-Lock Equipment 
PABTICULAR attention was given the man- 
lock facilities, for only by proper use of 
these is air illness to be prevented. The 
man-lock must be of sufficient size to ac- 
comodate without cramping the maximum 
number of men entering or coming out of 
the caisson. The man-lock must be equipped 
with proper accessories so that decompres- 
sion can be accomplished satisfactorily. 
The type of lock used on the Mississippi 
job consisted of a cylindrical tank, six feet 
in diameter and 12 feet in length. This 
tank was mounted vertically over a well, 
containing a cage elevator by which descent 
was made to the bottom. Descent to the 
work chamber could also be made by ladder 
in the man-lock well. The man-lock was 
equipped with tight sealing doors, bulls 
eyes, intake and exhaust valves, diaphragm 
gauge, seats, light, and direct reading and 
recording gauge on the outside. The man- 
lock was considered satisfactory. 


Medical Provisions 

yids MEDICAL lock and its appurtenant 
equipment were of major importance be- 

cause it provided the most effective means 

for the treatment of compressed air ill- 

ness. Our regulations required one such 

lock. However, two were provided, one of 


them on the hog house barge in the river - 


next to the caisson and the other near the 
compressor plant on the Tennessee side of 
the river. The purpose of the second lock on 


‘land was to make unnecessary the trans- 


portation of patients by boat to the lock 
on the hog-house barge; this was particu- 
larly important at night. The second lock 
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also served as an added safety factor in 
the event of air failure between the com- 
pressor plant and the caisson and the man- 
lock on the barge. 

These medical locks were of cylindrical 
type and divided into two compartments 
each of which contained air intake and ex- 
haust valves, diaphragm gauge, telephone 
bulls eye, electric light and cot. Air-contro! 
valves and a direct-reading gauge were 
attached on the outside. In addition to 
these items, it was required that locks be 
equipped with recording gauges, by which 
an accurate record of treatment would be 
available to the physician in charge. The 
lock on the Tennessee side was not housed 
or insulated against heat derived from the 
sun. It was deemed necessary that this 
lock be housed or otherwise cooled when 
treating patients on hot summer days to 
avoid the possibility of the patient suffer- 
ing prostration in addition to air illness. 
Water sprays were installed over the lock 
and this method of cooling proved satisfac- 
tory. After the installation of a recording 
gauge and equipment for summer cooling 
the medical lock facilities were deemed ex- 
cellent. 

With respect to medical provisions other 
than the medical locks, a part-time phy- 
sician was employed to do pre-employment 
examinations of all men selected to work 
under pressure or as “sand hogs,” and to 
supervise the treatment of compressed-air 
illness. In this connection it may be men- 
tioned that there was no physician avail- 
able in the area with previous experience in 
treating compressed air illness. The phy- 
sician employed however had had previous 
industrial experience.» Compression tables 
for the treatment of caisson disease and 
air embolism were obtained through the 
courtesy of Captain O. E. Vander Aue 
(MC), USN Experimental Diving Unit, 
Naval Gun Factory, Washington, D. C. 
The compression schedules provided by 
these tables were employed by the physician 
for the treatment of compressed air illness. 
In addition to the physician, a registered, 
full-time nurse was employed for first aid 
work, and a first aid room with conven- 
tional type equipment including a bed was 
provided. A tub with hot and cold running 
water was provided in conjunction with the 
medical lock on the barge. 

Although sanitation facilities were of 
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TABLE I. 
PRESSURE RANGE, DECOMPRESSIONS AND MEDICAL DATA 


Pressure Decom- Total Cases 


Perman- Hearing Other Re- Cases 


Pier Sand hogs Range pres- Classed As Fatal- ent Dis- Impair- Ill- peat- Treated 
No. Employed (Gauge) sions Air Illness’ ity ability ment nesses ers in Lock 
4 83 33-41 2359 38 1 0 1 1 * 24 
3 108 38-41 3180 31 0 1 rf 2 8 31 
2 117 38-45 2816 24 0 0 0 0 3 21 
1 103 22-25 1294 6 0 oO 0 0 1 1 
Total 9649 99 1 1 2 3 ™ fis 


*Data not recorded 


lesser importance, they were included. Suf- 
ficient shower and toilet facilities were pro- 
vided. Drinking water was dispensed at 
several locations from kegs by paper cups 
and by the installation of angle jet type 
drinking fountains in which water passed 
through coils cooled by ice. 


Supervision 
AFTER THE initial survey, visits were made 
frequently and at random intervals. 
Frequent visits were deemed necessary be- 
cause a state of complete trust was never 
achieved between our service on the one 
hand and construction supervisory person- 
nel and “sand hogs” on the other. With 
respect to our regulations specifying mini- 
mum rates of decompression, it became ap- 
parent that some of the “sand hogs’ re- 
garded them as governmental meddling. 
This was especially true of the older work- 
ers with previous experience, who were 
prone to come out of compression short of 
the minimum specified time. Old “sand 
hogs” through trial, error and experience 
may claim to be able to decompress faster 
than young workers without apparent harm, 
although the acquiring of ‘such tolerance 
is doubtful and our experience did not 
support such an assumption. We took the 
view that inasmuch as the sand hogs em- 
ployed were of both kinds, that is older 
men with previous experience as well as 
workers with no experience, it was most 
desirable that the prescribed rates of de- 
compression be strictly adhered to. 
During these visits the pressure shifts, 
the intervals of work and the decompres- 
sion rates were checked. In addition at- 
tention was given to such other items as 
the proper functioning of gauges, communi- 
cation facilities, removal of oil and water 
from the compressed air lines, and to any 


other laxity in precautions as may have ex- 
isted. On one such visit it was noted 
that a shift came out of the man-lock with- 
out decompressing and entered the medical 
lock to decompress. Such practices of 
course could not be sanctioned. 


Air Illness Data 


THE LITERATURE provided very little in- 

formation on the incidence of com- 
pressed air illness in bridge pier construc- 
tion. For this reason any one who has a 
job of this nature in prospect and desires 
to obtain comprehensive data relative to air 
illness should outline beforehand all per- 
tinent aspects of the work and make the 
necessary records as work progresses. In- 
asmuch as this type of problem was new 
to us and came to our attention on short 
notice, we did not collect much information 
that now appears desirable. 

Table I shows a summary of the data 
for the Memphis job. In this table the 
heading, Total Cases Classed as Air IIIness, 
are inclusive of all illnesses diagnosed as 
resulting from working in compressed air. 
According to the physician in charge, the 
early fatality-and the fact that a state of 
complete trust did not exist probably re- 
sulted in over-cautious diagnosis and some 
of the cases classed as air illness were there- 
fore of doubtful nature. Aside from the 
one fatality, one permanent disability (par- 
alysis), and two cases of ear trouble, there 
were three other cases classed as serious 
by the physician. Of these one had tem- 
porary partial paralysis of the foot, and 
another, an older “sand hog,” developed 
circulatory trouble. The nature of the third 
case was not ascertained, however, there 
was no disability involved. 

Based on the above figures there was 
one case of illness for every 62 decompres- 
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sions on Pier 4, and one case per 103 de- 
compressions on Pier 3, one case per 117 
decompressions on Pier 2, and one case per 
216 decompressions on Pier 1, which was 
also under the lowest pressure range 
worked. Using the seven cases of serious 
illness there was one for every 1378 de- 
compressions. 

In an effort to obtain data on pneumatic 
bridge caissons letters were sent to de- 
partments of health or labor in 11 states 
and to 12 private concerns. Of these only 
three private organizations submitted sig- 
nificant data ewhich are summarized in 
Table II, including also a summary of the 
Memphis bridge data as Project 8. 

For Projects 2, 3, and 4 (Table II) the 
cases of air illness were stated not to be 
inclusive of all air pains as no reports were 
made of slight troubles relieved by the med- 
ical lock. The cause of the fatality listed 
on Project 2 was doubtful as a fire had 
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occurred in the caisson and the worker may 
have died from other causes. Also the total 
number of decompressions was estimated 
for these three bridges. In comparing re- 
sults on the other projects, the only one 
that resembles our findings is the Owens- 
boro, Kentucky, bridge (Project 1, Table 
II) in which one case of illness occurred 
for every 124 decompressions. For the 
Memphis project one case of illness occurred 
for every 97 decompressions. On Projects 
5 and 7 (Table II) one case of air illness 
occurred per 1080 and 1357 decompressions 
respectively, with only one case listed as 
serious and with no disabilities or fatalities. 

The figures for Projects 5 and 7 appear 
very favorable. However it is assumed 
from the pressure ranges given us that 
much of the work was done under pressure 
only slightly greater than normal, and that 
therefore many cases of air illness would 
not develop. 


TABLE II. 
PRESSURE RANGE, DECOMPRESSIONS AND MEDICAL DATA REGARDING MEN EMPLOYED IN 
PIER CONSTRUCTION FOR EIGHT BRIDGES 


Name and Number Sand 
Pro- Location of Hogs Pressure 
ject of Bridge Piers Employed Range 


Cases of Serious Illness 


Cases Per- 
Air manent 

Decom- Ill- Fatal- Dis- 
pressions ness __ ity 


Impaired 
ability hearing Other 


1 Ohio River 

Owensboro, Ky. (1) 3 80 37.5 
2 AT&SF, Colorado 

River, Topock, 

Arizona. (2) 14 70 52 
3 CRI&P, Cimarron 

River, Liberal, 


Kansas (2) 4 50 30-35 
4 Highway, Missouri 

River, Weldon 

Springs, Mo. (2) 4 60 40-44 


5 Wm. A. Stickel 
Memorial Bridge, 
Passaic River (ave.) 
Newark, N. J. (3) 4 70 0-26 
6 Wilbur Cross High- 
way, Housatonic 


River, Conn. (3) 1 11 0-26 
7 Route 25, Passaic 
River, N. J. (3) 4 76 0-33 


8 New Miss. River 
Bridge, Memphis, (ave.) 
Tenn. 4 103 
* Estimated number of decompressions 


22-45 


3100 25 0 1 0 1 
25000* 16 1 0 0 1 
5000* 6 0 I 0 1 
12000* 8 0 0 0 0 
3240 3 0 0 0 0 
1280 0 0 0 0 0 
5427 a 0 0 0 1 
9649 99 1 1 2 3 


(1) Personal communication from Dravo Corporation, Pittsburgh, Pa. 
(2) Personal communication from Kansas City Bridge Co., Kansas City, Mo. 
(3) Personal communication from Senior and Palmer, Inc., New York City 
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Suggested Forms for Recording Essential Data Concerning Exposure to Air, Pressure and 
Air Illness of Caisson Workers 


TABLE III. 
RECORD OF EACH SHIFT OF WORKERS EMPLOYED UNDER PRESSURE 


Time | Workers | Length; Length Length of | Work Chamber | [jIness 
of on of work| of rest| Gauge |Decompres- | Air Humid- on Re- 
Date Shift | Shift Period | Period |Pressure| sion Period | Temp. ity | Shift |marks 
TABLE IV. 
RECORD OF ILLNESSES OF WORKERS EMPLOYED UNDER PRESSURE 
Onset of Nature Number 
4 gth of pre- 
Time | Name of illness after and of ines of | 
Date of employee decompression duration | |, gis. | Vious ill- compres- Remarks 
shift in hours or of ability ON | sions on 
minutes pain job job 


Our data are meager at best and no def- 
inite conclusions can be made as to illnesses 
occurring under the work schedule and de- 
compression rates used. It does appear, 
however, that under the schedule employed 
some cases of air illness will occur and 
that further studies appear in order. In 
this connection it is of interest to note that 
the feeling among some of the older, ex- 
perienced “sand hogs” was that the work 
schedule in the lower pressure range of 26- 
33 pounds was too long and that cases of 
air illness could be expected more frequent- 
ly in this range. Inasmuch as there was 
also a tendency among these same workers 
to decompress fast the reliability of this 
opinion would certainly be open to question. 

For those wishing to collect comprehen- 
sive data on the physical environment of 
compressed air workers relating to the in- 
cidence and nature of air illnesses, Table III 
and IV should be helpful. 

Two types of data are needed for study 
of the experience of men working under 
pressure. In such a record as that shown 
as Table III, data should be recorded rou- 


tinely for workers on each shift. Also an 
accurate record of illnesses of the workers 
employed should be obtained (Table IV). 
Through collection and analysis of such 
data, the experience of workers under pres- 
sure in bridge construction could be evalu- 
ated and the information employed for pro- 
mulgating future regulations. 


Summary 


T= EXPERIENCE in the construction of 
four piers in the Mississippi River has 
been presented. During the pressure work 
from May, 1946, through January, 1947, 
there were 9,649 decompressions at pres- 
sure ranges from 22-45 pounds. Ninety- 
nine cases of air illnesses were recorded 
of which seven were considered serious. 
A summary of similar data collected in 
the construction of seven other bridges was 
presented. It was suggested that data for 


each shift and for each illness be recorded 
systematically in order that the experience 
of workers under pressure could be evalu- 
ated statistically. Tabular forms were pre- 
sented for the collection of such data. 
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Health Protection in the Rubber Industry: Engineering Control 


WILLIAM E. McCORMICK 
Director of Industrial Hygiene and Toxicology 
B. F. Goodrich Company 
Akron, Ohio 


HE OLD ADAGE of “An ounce of preven- 

tion is worth a pound of cure” is a 
truism in industrial health, and the key to 
the prevention of occupational disease is 
proper engineering control. The rubber in- 
dustry has always been, by its very nature, 
a user and processor of chemicals, but it 
has been within the past few years that this 
has become especially true. As an industry 
we are now processors and, in some cases, 
manufacturers of huge quantities of many 
different chemicals. In order to properly 
safeguard the health of working personnel 
and concomitantly protect the best interests 
of the company, the necessary methods for 
using safely these various materials must 
be followed. 

With possibly very few exceptions, the 
industrial health hazards of greatest import 
to the rubber industry are those accruing 
from inhalation of toxic vapors, dusts, and 
fumes, and from dermatitis effects of var- 
ious compounds. We have learned much 
during the past few years with respect to 
the proper handling of these materials. It 
is not so much now the question of deter- 
mining the “know how” for safely using 
these items, as it is to see that accepted 
control measures are being used. 

From the standpoint of number of per- 
sonnel, possibly exposure to solvent vapors 
constitutes the largest health problem. Both 
for this reason, and because time does not 
permit a more lengthly discourse, reference 
will be made to the general industrial health 
control methods which are applicable to this 
group of materials. Fortunately the bulk 
of the solvents used are of the less toxic 
type. The control measures which can be 
generally used are substitution, enclosure, 
and ventilation. 


Substitution 
UITE frequently a toxic material can be 
replaced with a less toxic one without 
loss of productivity. As an almost classical 
example now, the replacement of benzol by 


Presented before the Rubber Section of the National 
Safety Congress, October, 1947. 


less toxic solvents, particularly petroleum 
distillates in the rubber industry, might 
be mentioned. There are very few cases 
where the use of benzol as a solvent is a 
“must.” Usually less toxic ones can be 
found. Numerous other examples can be 
cited such as the use of trichlorethylene or 
perchlorethylene in place of more toxic 
carbon tetrachloride, tetrachlorethane, or 
ethylene dichloride; also, the use of ethyl 
alcohol in place of methyl. It should be 
remembered of course that the mere sub- 
stitution of a less toxic compound for a 
more toxic one does not in every case solve 
the health hazard. Additional control mea- 
sures may be required. However, it is the 
first method which should be investigated. 


Enclosure or Isolation 


Very FREQUENTLY enclosure or even com- 

plete isolation of a hazardous operation 
can be effectively used as a control mea- 
sure. Again, this may not in itself com- 
pletely control the hazard; mechanical ven- 
tilation or personal protective equipment 
may be required. Recently our company 
had occasion to handle on a pilot plant scale 
one of the more toxic compounds. After 
investigating the various possibilities of 
control, it was found that the construction 
of a small temporary building completely 
isolated from the remainder of the plant, 
was the safest and cheapest method of us- 
ing the material. The process was carried 
out in a closed system, but the isolation was 
necessary as a precaution in case of acci- 
dental leaks. Many chemical manufacturing 
operations, fortunately, can be completely 
enclosed. In many cases the use of elevated 
pressures make this mandatory, and, thus, 
to a large degree controls any incident 
health hazards. In other cases, particularly 
at the institution of process, enclosure can 
be effectively and economically used. 


Ventilation 

The type of control one finds most fre- 
quently is that of exhaust ventilation. Un- 
fortunately it is often used incorrectly. Its 
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use involves more than just locating a wall 
fan in the general area and moving a large 
volume of air. Each process involves indi- 
vidual study, and the type and amount of 
ventilation needed carefully determined. In 
many cases general ventilation—either na- 
tural or mechanical—is satisfactory. In 
others, usually those involving exposure to 
the more toxic materials, local exhaust ven- 
tilation is a necessity. By this method the 
contaminant can be controlled at its source, 
a “must” in many instances. Even in those 
cases where general ventilation might be 
adaptable, the use of local exhaust ventila- 
tion is often indicated due to its utilizing 
a much lower quantity of air. The added 
initial cost is often times cheaper in the 
long run due to lower heat losses and lower 
power consumption resulting from less air 
exhausted. 

Only the most careful study of each 
individual process can determine this. The 
type of installation made should be on the 
basis of both effectiveness and economy of 
control. Enclosure should be used to the 
maximum extent with any local exhaust 
ventilation. 

Any industrial health control measure 
should be instituted on the basis of certain 
basic industrial hygiene engineering prin- 
ciples. 

1. It must control the hazard. This re- 
quires a thorough study of the process in- 
volved, including the raw materials, the 
products and by-products, quantitative mea- 
surements of atmospheric contaminants, 
and duration of exposure of working per- 
sonnel. The control measures must be suf- 
ficiently effective to maintain a safe work- 
ing environment for personnel. Our pres- 
ent knowledge of industrial hygiene en- 
ables us to say that any known health 
hazard can be controlled. It is a question 
of adapting the proper measures to the spe- 
cific problem. No better proof of this than 
the manufacturing processes related to the 
atomic bomb is needed. 

2. It must be economically practical. The 
ideal method of instituting health control 
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measures is in the initial design of the 
plant or process. However, one must fre- 
quently work with existing equipment. Re- 
design may not be economically possible. 
The writer recently had occasion to review 
a graduate engineer’s paper dealing with 
the control of a health hazard. The pro- 
posed solution was theoretically excellent, 
except that the manufacturer would have’ 
been put out of business financially in order 
to effect the control measures proposed. In- 
dustrial health and safety still need to be 
sold. Every opportunity should be taken 
to indicate means of writing off the expen- 
ditures involved in lower compensation 
costs, lower absenteeism, better employee- 
employer relationships, less product con- 
tamination. 

3. It must not interfere with the em- 
ployee’s production. This is particularly 
true of those operations involving piece- 
work wages. Little comment on this is 
necessary. The location of exhaust hoods 
and ventilating equipment must be such as 
not to interfere with production. Personal 
protective equipment particularly respira- 
tory, should be used only as an adjunct to 
other control measures, or where other 
measures are wholly impractical. Notwith- 
standing the fact that many commercial 
respirators are efficient devices, working 
personnel resist wearing them and often 
will do so only when actually compelled to. 
This, of course, is usually impractical, and 
frequently impossible. 

4. It must meet local and state codes. 
This is particularly true with respect to 
maximum allowable concentrations of at- 
mospheric contaminants, ventilation codes, 
and the release of atmospheric contamin- 
ants out of doors. Little uniformity exists 
between different states and municipalities 
with respect to these various codes. Some 
are only advisory; others are legal statutes. 
A thorough investigation should be made 
of any existing codes before an installation 
is made. Following the installation, the 


necessary measurements should be made to 
determine the effectiveness of the control. 
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William P. Yant Honored as Cummings Lecturer 


ACH YEAR on the occasion of the Annual Meeting of the Association, the DoNALD E. Cum- 

MINGS MEMORIAL LECTURE provides an opportunity to honor the memory of a man of out- 
standing quality and character. In no lesser degree, the Association also recognizes and pays 
tribute to the Cummings Lecturer selected each year for this honor. As a token of the high 
regard and esteem of his friends and colleagues in the Association, WILLIAM PARKS YANT, 
sc.D., Cummings Lecturer for the 1947 Annual Meeting, has been presented a volume of 
Isaac Walton’s “The Compleat Angler,” the presentation page and title page of which are 
here illustrated. 


resented by 
American 
‘Industrial 

Abygiene Association 


The Compleat Angler 


or, the Contemplative Man’s Recreation 


By 3zaak Walton Donald €. Cummings Memorial 
with the Second Part, by Charles Cotton pa 
THE WHOLE BEING ILLUSTRATED BY eeturer 


BOYD HANNA 


Buffalo Meeting, 1947 


The Peter Pauper Press - Mount Vernon 


ey, YANT thanked the directors, officers and members for their recognition and comment- 
ed on the gift: 

“Isaak Walton’s book, ‘The Compleat Angler’ might be best described as the contemplat- 
ive man’s recreation. It is one of the classics of English literature and is not only a ‘must’ 
for the library of the fisherman, but also for the philosopher. Not a book on the technique 
or the art of fishing alone, it is a philosophy of life and a philosophy of nature as well. 
With the pedagogy and dialogue of a piscatorian, it is an instructor of the master and the 
neophite in learning to flip the topfly. Also it is an observation of nature, written from 
the standpoint that the fisherman will do no harm to God or man. 

“I can recommend ‘The Compleat Angler’ to any research man or industrial hygienist. Fishing 
has probably more of the aspects of research than any sport we know. First of all, we 
don’t know whether there are fish or not and because a fish is rarely seen, we are working 
in hopes, only, all the time. The second element of chance is the choosing of what the fish, 
that we don’t know is there, might like. With a research problem of such magnitude our 
minds are necessarily removed from thoughts of harm to God or man. 

“The Compleat Angler’ was originally published, I believe, around 1600 in a number of 
editions. This is one of the nicest of recent years and all the more interesting to me be- 
cause the wood cuts were done by a local person of Pittsburgh or Wilkinsburg. No gift 
could be more suitable to my extracurricular activities. ” 
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Method of Sterilization of Protective Equipment 


WALTER F. SCHOLTZ 
Supervisor, Industrial Hygiene Section 
Health and Safety Department 
Allis-Chalmers Manufacturing Company, West Allis Works 


a EFFECTIVE method of sterilizing 
protective equipment has been devel- 
oped by the Health and Safety Depart- 
ment, Industrial Relations Division, Allis- 
Chalmers Manufacturing Company, at the 
West Allis Works, Wisconsin. As the efh- 
ciency and applicability of the method has 
been proved by two years of practical ex- 
perience, it is believed it would be of value 
to publish the method for use by others 
who may have a similar problem. 

Before the protective equipment is steril- 
ized, it is thoroughly washed and rinsed. A 
40°, liquid soap cleansing agent is used in 
conjunction with a stream of warm water 
to remove the dirt and dust accumulations. 
Warm running water is finally used to 
rinse off the soap before immersing it in 
the sterilizing bath. 

The present method of sterilizing pro- 
tective equipment consists of immersing 
the washed and rinsed equipment in a 
diluted Rocal bath. Zephiran chloride con- 
centrate was used satisfactorily, but the cost 
of the Rocal is appreciably lower. 

This bath replaced the less efficient, for- 
maldehyde fume method formerly used. 
This latter method was less desirable in 
that a closed container to keep the noxious 
formaldehyde fumes from escaping had to 
be employed. This meant, too, that special 
containers had to be kept on hand _ for 
sterilizing Jarger pieces of equipment such 
as sand-blast helmets, welding helmets and 
rubber boots. This equipment then had to 
be carefully wiped and exposed to the at- 
mosphere for several days to remove the 
objectionable formaldehyde odor. During 
this time it would, of course, be exposed to 
dust and other airborne contaminants and 
would of necessity return to the worker 


not completely cleaned or sterilized. 

This method of sterilizing was supplant- 
ed by the present method in which Rocal 
was diluted with water to make a_ bath 
that would lend itself to sterilizing pro- 
tective equipment of any size and quantity 
with a minimum of time and _ handling, 
resulting in a clean sterile product ready 
for reissuance in a matter of minutes after 
the protective equipment unit receives it. 

The bath is prepared by diluting six 
ounces of Rocal with six gallons of water 
(1 oz. to 1 gal.) This mixture is kept in 
the open basin of a large three-sectioned 
sink and is used for one week. 

Bacteria tests made by the Wisconsin 
State Board of Health revealed that the 
sterilizing agent was still effective after one 
week of use. Further to measure its effec- 
tiveness, the concentration of the bath was 
diluted five times (one part of used bath 
to five parts water) and found to be effec- 
tive as a disinfecting agent. During the 
tests the total immersion time was 10 min- 
utes. 

During an average week the following 
numbers of items were sterilized in one 
bath: 74 respirators—all types; 205 cup type 
goggles; 120 spectacle type goggles; 106 
goggle cases; 12 rubber suits—(rubber over- 
all and jacket); 5 pair rubber boots; 6 large 
sand blast helmets; 12 welding helmets; 
4% pieces of the following miscellaneous 
items: gloves, face shields, aprons, dust 
masks and gas masks. 

There is no adverse effect of immersing 
the hands in the Rocal bath, and it will 
not leave the hands raw and sore. It has 
thus proved satisfactory not only in effective 
cleaning and sterilization but also in carry- 
ing on the operation. 
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Professional Growth in Industrial Hygiene 


THEODORE F. HATCH 
Industrial Hygiene Foundation 
and 
President, American Industrial Hygiene Association 


NDUSTRIAL hygiene is concerned with the 
if promotion and maintenance of good 
health in industrial workers. The results of 
an industrial health program are reflected 
not only in the absence of specific occupa- 
tional diseases, but also in reduced labor 
turnover, high efficiency, proper adjustment 
between the worker and his job, and the 
maintenance of good human relations in 
the plant and with the community. The 
whole industrial organization must contri- 
bute to the industrial hygiene program in 
this broad sense. In the more detailed as- 
pects of the work, however, the industrial 
hygiene specialist makes particular contri- 
butions. 

Specialists in the work come from several 
basic fields of education and training: med- 
icine, physiology, chemistry, physics, en- 
gineering, and even psychology, and others 
may be properly included as the work ex- 
pands. Because of the emphasis upon basic 
training in one or another of these differ- 
ent fields, it is not immediately apparent 
that industrial hygiene itself is a specialty. 
To the layman, it may not appear that the 
physician is doing anything more than 
practicing medicine or that the engineer or 
chemist is called upon for more than the 
ordinary skills of his profession. 

Specialization in a professional scientific 
field implies that the specialist, by virtue 
‘of his peculiar knowledge, training and ex- 
perience, contributes to the solution of 
problems in his field to a degree beyond 
the capacities of the non-specialist. It im- 
plies further that his contributions are 
basic and not merely in techniques since 
these are quickly taught to technicians for 
routine application. What is there about 
the work in industrial hygiene which is 
unique in the sense that it requires further 
training and experience beyond that of 
one’s basic professional education? 

Two major points stand out: First, team- 
work is required between the members of 
the several basic professions. We deal pri- 


Presented at American Industrial Hygiene Association 
Local Section meetings in Philadelphia, Boston and De- 
troit (1947). 


marily with relationships between man and 
his industrial environment. We are con- 
cerned not only with the prevention of ill 
health, but also with the promotion of posi- 
tive health and efficiency. To his physio- 
logical and medical knowledge of man, the 
medical specialist must add a knowledge 
of the environment and its etiological sig- 
nificance and acquaintance, at least, with 
the principles and techniques employed in 
the study and appraisal of the environment. 
He must possess an understanding of the 
principles of prevention and correction of 
the environment which the engineer em- 
ploys. Likewise, the engineer, chemist, or 
physicist must add to his basic knowledge 
of the forces and laws of the physical world, 
some knowledge of human physiology, toxi- 
cology, etiological relationships and, most 
important, he must learn to apply the phy- 
sical laws, not to inert things, but to man. 

The second and outstanding point is that 
industrial hygiene deals, so far as possible, 
with quantitative relationships between 
man and his environment. Our entire struc- 
ture of specialization is built upon the pre- 
mise that such quantitative relationships 
exist and can be described and that the ef- 
fects upon man can be predicted for certain 
measured environmental factors. Finally, 
we assume that meaningful standards of 
acceptance can be determined for important 
environmental forces, which thus permit us 
to appraise the environment by a series of 
physical or chemical measurements and de- 
vise control measures for the correction or 
elimination of undesirable environmental 
forces. 

The implications of these assumptions 
are great in respect to the knowledge and 
point of view required by members of the 
profession and with regard to the strength 
of our position as specialists. Primarily, 
the physician is trained to deal with the 
individual, whose variability is emphasized. 
Conversely, the physical scientist is trained 
to deal with exact forces capable of pre- 
cise measurement. He is not sympathetic 
to highly variable data and, without special 
training, is not impressed with the quality 


1G 


Page 94 


of relationships between man and his en- 
vironment, in view of the great variation 
which exists in such data. Thus, the erec- 
tion of our structure of quantitative an- 
alysis rests upon an acquired point of view 
and added knowledge and training by all 
specialists in industrial hygiene. 

The concept of quantitative relationships 
is so important that one must maintain the 
most critical attitude toward all such re- 
lationships which are proposed and toward 
the standards derived therefrom. The tech- 
niques of appraisal and diagnosis must also 
be constantly reviewed. Practical standards 
are essential, and even in the absence of 
complete knowledge, tentative yardsticks 
are needed. One must guard, however, 
against their unquestioned acceptance mere- 
ly through continued use. An acute under- 
standing of the limitations as well as capac- 
ities of the principles and tools of indus- 
trial hygiene is essential. 

A final point of significance in respect 
to growth in this field is that the preven- 
tion of specific occupational diseases and 
other clearly defined consequences of an 
improper industrial environment consti- 
tutes only a part of the total problem. An 
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occupational disease control. program is, in 
a sense, self-limiting and, once the prin- 
ciples are worked out, the application be- 
comes routine with little further need for 
the specialist. Past emphasis upon the clin- 
ically-defined occupational diseases was 
logical; for the future, more attention must 
be directed to sub-clinical problems, the 
correction of which will promote positive 
health. The need for quantitative measure- 
ments is even greater here than in the 
more obvious problems since the relation- 
ships are more complex and subtle. With- 
out the guidance of a quantitative approach, 
there is danger of crossing the line which 
separates science from speculation and 
simple promotion. As in the occupational 
disease problems, the objective is to re- 
place opinions with facts. To illustrate, one 
needs only to think of such factors as noise, 
heat (below limits of physiological toler- 
ance), color, fatigue, extra time allowance 
in piece work for rest and personal needs, 
optimum machine design from the stand- 
point of the operator. On what factual 
basis can optimum conditions be established 
for such stresses of the industrial environ- 
ment? 


London International Congress on Industrial Medicine 
Do You Have a Contribution? 


T° THE EDITOR: The British Organizing Council of the Commission Internatio- 
nale Permanente pour la Medecine du Travail is now making arrangements 
for the Ninth International Congress of Industrial Medicine to be held in London 
in September of this year. I have been appointed to organize the Industrial Hy- 
giene Section of the Congress, and I am extremely anxious that we should have 
represented all those who, in all parts of the world, have made, and are making, 
a valuable contribution to the development of this very important branch of 
medicine. The United States are recognized to be well to the fore in this respect, 
and I shall, accordingly, be very grateful if you can let me have the names of 
any members of your association who would care to attend the Congress. In par- 
ticular I should be glad to know of any who are acknowledged authorities in the 
field of Industrial Hygiene, and who might be willing to make a contribution to 


the Congress in the shape of a paper on some related tow 


GOLDBLATT, Director, 
Industrial Hygiene Research Dept., 
Imperial Chemical Industries, Ltd., 
London, England. 
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American Industrial Hygiene Association 


—News of Local Sections— 


Chicago Section 


Protection in Industrial Radio- 
graphy” was the subject presented by 
FLOYD VAN ATTA, PH.D., Industrial Hygienist of 
the National Safety Council, Chicago, at the 
September 17 meeting. The October 15, 1947 
meeting was addressed by L. E. HAMLIN, 
M.D., Medical Director and H. G. WEBER, In- 
dustrial Hygienist, American Brake Shoe 
Company, Chicago on the subject “An Indus- 
trial Hygiene Control Program in a Foundry 
Industry.” 

DR. C. 0. SAPPINGTON, Industrial Health Con- 
sultant, Chicago, addressed the November 24 
meeting, giving a review of the Sixth Saranac 
Symposium, limiting his review to the ma- 
terial on beryllium. KNOWLTON J. KAPLAN, 
Ventilation Engineer, Michigan Department 
of Health, Bureau of Industrial Health, Lan- 
sing, Michigan, presented a demonstration of 
principles of exhaust ventilation at the same 
meeting. 

DR. JAMES H. STERNER, Director, Laboratory 
of Industrial Hygiene, Eastman Kodak Com- 
pany, Rochester, New York and President- 
Elect of the American Industrial Hygiene As- 
sociation, presented his address “The In- 
dustrial Significance of Radioactive Materials” 
and show the technicolor sound movie*“Bikini 
--and Industrial Hygiene Experiment” before 
the December 17, 1947, meeting. 


Michigan Section 
T= September 24, 1947, meeting was ad- 
dressed by DR. ROBERT A. KEHOE, Kettering 
Laboratory of Applied Physiology, University 
of Cincinnati, on the subject of “The Profes- 
sional Training of the Industrial Hygienist.” 
MR. H. D. DYKTOR described “The Cleveland 
Air Pollution Control Program” at the Octo- 
ber 29 meeting. On November 25, the staff 
of the Detroit Bureau of Industrial Hygiene 
discussed unusual incidents of exposure to 
familiar substances and in addition some 
rather uncommon hazards investigated by the 
Bureau. 


New England Section 


HE New England Section held another 

of their all day meetings in Boston on 
November 29, 1947. The sessions were 
held at the auditorium of Liberty Mutual In- 
surance Company. HERVEY B. ELKINS, PH.D., 
Chief of Laboratory of the Massachusetts 
Division of Occupational Hygiene, was Chair- 
man of this section and LESLIE SILVERMAN, 
sc.p., Assistant Professor of Industrial Hy- 
giene, Harvard School of Public Health, was 


Secretary-Treasurer. The program included 
the following many interesting papers: 


ORNING Session: Chairman, MR. T. F. 
HATCH, President, American Industrial 
Hygiene Association: 

“Health and Explosion Hazards in Auto- 
mobile Service Departments”—MISS JANET 
WALKLEY, The Employers Liability Assurance 
Corporation, Ltd., Boston. 

“Health Hazards in Railroad Tunnels’— 
MR. GEORGE B. TAYLOR, Bureau of Adult Health, 
California. 

“Fundamental Factors in the Design of 
Cyclone Dust Collectors’—MR. MELVIN W. 
FIRST, Department of Industrial Hygiene, Har- 
vard School of Public Health. 

“The Hazards of Ozonizer Use in Garages” 
—MR. JOHN B. SKINNER, Director, Massachu- 
setts Division of Occupational Hygiene. 

“Radiation Hazards from Line Sources”— 
MR. WILLIAM LA ROCQUE and DR. C. R. WILLIAMS, 
Liberty Mutual Insurance Company, Boston. 

“Professional Growth in Industrial Hygiene” 
—MR. T. F. HATCH, Industrial Hygiene Founda- 
tion, Pittsburgh, and President, American In- 
dustrial Hygiene Association. 


FTERNOON Session: 
B. ELKINS: 

“A Polarographic Method for the Determin- 
ation of Benzene”—nmnkR. A. S. LANDRY, Division 
Industrial Hygiene, New Hampshire State 
Board of Health. 

“Medical Aspects of Maximum Allowable 
Concentrations: Benzene”—DR. HARRIET HARDY 
and DR. HERVEY B. ELKINS, Massachusetts Div- 
ision Occupational Hygiene. 

Discussion—DR. RULON RAWSON, Massachu- 
setts General Hospital. 

“Recent Developments in the Beryllium 
Problem”—MR. ROBERT P. GLEASON, Sylvania 
Electric Products, Incorporated, New York. 

Round-table discussion: “Urinary Excretion 
of Toxic Substances”—brR. H. B. ELKINS, dis- 
cussion leader. 


Chairman, DR. HERVEY 


Metropolitan New York Section 


TH September 25, 1947, meeting was ad- 

dressed by THEODORE F. HATCH, Industrial 
Hygiene Foundation of America, Pittsburgh, 
on the subject “Heat as an Industrial Con- 
taminant.” “Methods and Instruments for 


Measuring Concentrations of Halogenated Hy- 
drocarbon Vapors in Air” was the subject 
of the October 23 meeting. The manufacturers 
and designers of four new instruments for 
the measurement of these vapors demonstrated 
the instruments and described them. 
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Tri-Section Industrial Health Conference 


T= Metropolitan New York Section, the 

Philadelphia Section and the New Jersey 
Section collaborated in an afternoon and eve- 
ning health conference at Trenton, New Jer- 
sey, on December 12, 1947. The program was 
as follows: 


HAIRMAN, E. L. SCHALL, Industrial Hygiene 
Engineer, New Jersey State Department 
of Health: 

“Use of Rotameters for Measurement of 
Small Flows’—KERMIT FISCHER, President, 
Fischer and Porter Company. 

“Nutritional Factors in Relation to Indus- 
trial Poisoning”—M. E. SHILS, SC.D., and L. J. 
GOLDWATER, M.D., Division of Industrial Hy- 
giene, Columbia University, School of Public 
Health. 

“Control of Powdered Metal Exposures”— 
L. M. WAINWRIGHT, Director of Health and 
Safety, U. S. Metals Refining Company. 

“Use of Parameters in Fan Selection”— 
ARTHUR C. STERN, Chief Engineer, Division of 
Industrial Hygiene and Safety Standards, 
New York State Department of Labor. 

“Chronic Carbon Monoxide Poisoning”’— 
H. BRIEGER, M.D., Associate Professor of In- 
dustrial Medicine and Hygiene, The Jefferson 
Medical College of Philadelphia. 

“Reaching Supervisors and Employees on 
Industrial Hygiene”—k. C. BARNES, Industrial 
Hygiene Engineer, Westinghouse Electric 
Corporation. 


HAIRMAN, ALLEN D. BRANDT, SC.D., Industrial 
Hygiene Engineer, Bethlehem Steel Com- 
pany. 

“The Role of the Industrial Hygienist in 
the Future Atomic War,” and the showing of 
the film “The Bikini Atomic Bomb Operation 
as Related to the Industrial Hygiene Pro- 
gram.” (Color motion picture with sound.) 
JAMES H. STERNER, M.D., Eastman Kodak Com- 
pany, and President-Elect, American Indus- 
trial Hygiene Association. 


Pittsburgh Section 
— December 5 meeting was addressed 
by DR. C. M. MOSES, Physiology Department, 
University of Pittsburgh Medical School, on 
the subject “Physiology of Respiration.” The 
sound movie “The Physiology of Anoxia,” pre- 
pared by the Linde Air Products Company 
was shown. 


Washington-Baltimore Section 

T= annual dinner meeting was held on 
December 12, 1947, at the Officers Club, 

Naval Gun Factory, Washington, D. C. coL- 

ONEL W. C. COX, Chief of the Army Indus- 

trial Hygiene Laboratory, Army Medical Cen- 
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ter, Maryland, spoke on the subject “cin 
ilian Employees’ Health Program in the Army,) 
Public Law 658.” MAJOR R. H. DUGUID, also of@ 
the Army Industrial Hygiene Laboratory, dis-™ 
cussed methods for the protection of person-§ 
nel against high voltage x-rays in army ing 
stallations. Following the program and bus-% 
iness meeting, LT. C. E. NEWTON demonstrated™ 
and discussed the various instruments which® 
are used in measuring exposures to x-rays. @ 


New Executive Secretary 


CTION taken at the semi-annual meeting of | 
the Board of Directors in Pittsburgh,] 
Pennsylvania, November 20, 1947 has resulted® 
in the appointment of a new Executive Secre-§ 
tary to succeed LEON I. SHAW who resigned ; 
early last year because of ill health. The new} 
appointee to this office is HENRY FIELD SMYTH, | 
JR., PH.D.—a member of the Board of Directoral 
of the Association. His proper mailing ad- | 
dress is: 
American Industrial Hygiene Association 
DR. HENRY F. SMYTH, JR., Executive Secretary,# 
Mellon Institute, 4400 Fifth Avenue, Pittsee 


burgh 13, Pennsylvania. 
[¥- SMYTH has already assumed some tf 
the duties of the Secretary’s office. It is® 
expected that he will have taken over all they 
routine work of both the Treasurer’s and See-) 
retary’s offices by the close of the next anam 
nual meeting to be held in Boston, Massachu-9 
setts, April 1 through 3, 1948. In addition, 9g 
the new Executive Secretary will provide as-9 
sistance to all committee chairmen as desired; 
he will do some of the work associated with) 
the publication of the QUARTERLY; and he will¥ 
develop and have printed a useful member-§ 
ship roster—a task begun by DR. SHAW. % 
We are justly pleased with the new ap- 
pointee and the arrangements connected there-§ 
with. Finding a workable arrangement with) 
the small amount of money budgeted for the} 
work of the Executive Secretary was no easy™ 
undertaking. The entire membership of they 
Association is indebted to the Mellon Instie™ 
tute for making this appointment possible. | 
The Pittsburgh location is an excellent one® 
for many reasons. It is a center of great inj 
dustrial hygiene interest and activity; it isg 
“on the beaten path;” the Association hasm™ 
had and probably will continue to have good™ 
representation on the Board of Directors from 
this area; and the semi-annual meeting of the 
Board is usually held in Pittsbugh at the time} 
of the annual meeting of the Industrial Hy- 
giene Foundation of America. 
Through this new arrangement we can an- 
ticipate increasing value of the Association tom 
its membership and to the field of industrial 
hygiene in general. 
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